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Introduction
A telephone survey of 1,025 residential occupants was administered in late October for the Building Technologies Program (BT) to gather information on residential occupant attitudes, behaviors, knowledge, and perceptions.
The next section, Survey Results, provides an overview of the responses, with major implications and caveats.
Additional information is provided in three appendices as follows:
-Appendix A --Summary Response: Provides summary tabular data for the 13 questions that, with subparts, comprise a total of 25 questions. -Appendix B --Benchmark Data: Provides a benchmark by six categories to the 2001 Residential Energy Consumption Survey administered by EIA. These were ownership, heating fuel, geographic location, race, household size and income. -Appendix C --Background on Survey Method: Provides the reader with an understanding of the survey process and interpretation of the results.
Survey Results
First, to better understand the validity of the results, the survey demographics were benchmarked to the 2001 Residential Energy Consumption Survey administered by EIA for six categories -Own/Rent, Heating Fuel, Geographic Location, Race, Household Size, and Income. There was reasonable congruity between the two surveys except for the heating fuel and income categories. In the case of heating fuel where the discrepancy was primarily between natural gas and electric heat, PNNL surmises that the respondent was not sure whether the question pertained to heating fuel or all energy. In the case of household income, the discrepancy was primarily in the lower two income brackets, so that the survey data, when adjusted by the 'Do not Know / Did not Respond' responses, was closer to the EIA data.
The major findings by response and message/implications are:
 Residence Tenure  60% of respondents intend to live in their current dwelling more than 5 years, with owners showing a much higher response (77%) than renters (24%), and only 16% intend to live in their current dwelling 2-5 years.  It would be expected that behavioral actions would apply to all three residence categories of both owners and renters, low-cost actions would apply to the mid-category of owners and a segment of the renters, and investment actions would only apply to owners responding that they intended to live in the dwelling for more than 5 years.
 Heat Cost  64% of respondents were able to provide an estimate of their monthly heating cost, with a higher proportion of owners (74%) than renters (44%) responding 'yes.'
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 Heating Fuel Type  About 50% of both owners and renters responded that they heat with electricity, decreasing to 28% for natural gas, with a higher share of renters (36%) using natural gas than owners (25%). Owners reported using higher shares of oil, wood, and other fuels than renters.  The shares of electricity and natural gas are reversed in the EIA benchmark, which begets the suspicion that many of the responses were for the energy form (electricity) that the respondent was most familiar with.
 Knowledge/Perception of Reason(s) for Energy Use  About 75% of respondents were aware that heating systems, insulation, weatherization, and/or leaky ducts contributed to their heating costs.  This awareness, coupled with the relatively high knowledge of heating costs, should help provide some insight into the valuation/discount process covered in a later question.
 Behavioral Actions  Many respondents planned on taking one or more of 11 categories of behavioral actions during the upcoming heating season to reduce their heating bill, ranging from a high of 84% for turning off lights and appliances not in use, to a low of 36% for turning off power strips for home electronics (question 6 in Appendix A contains a full list of the 11 behavioral measures).  The good news in this is that behavioral actions, at least as stated by respondents, will be taken over 50% of the time for energy consuming uses; the bad news is that the percentage taking behavioral actions is not uniformly above 75% for the 11 categories.  Low-Cost Actions  The share of consumers planning to take a low-cost action this heating season was lower than the share that did not plan to take this action in 5 of the 6 cases -the exception was to have a furnace check-up and filter replacement. At the same time, about 50% of respondents claim to have taken one or more of the 6 actions (question 7 in Appendix A contains a full list of the 6 low-cost measures).  In follow-up to the above finding was the high share of respondents that did not plan on taking one or more of the 6 low-cost actions, with having a home energy audit topping the list at 67%, installing a programmable thermostat at 46%, and caulking and weather stripping at 30%.
Survey Applications
 Investment Actions  For the 6 investment actions provided, the share of respondents saying they had or planned to take the action was over 35% in 4 cases (purchase insulation, Energy Star© rated windows, Energy Star© rated light bulbs, and Energy Star© rated appliances) and nearly 30% in a fifth (purchase new heating system) (question 8 in Appendix A contains a full list of the 6 investment measures).  A disappointment was that for over 45% in all cases, (65% in 4 cases), respondents said they did not plan on taking the action. This finding lends support to the case for a high discount rate for higher cost actions.
 Behavior and Buying Habits  72% and 52% of respondents reported that the current discussion in the media about high energy prices affected their behavior and buying, respectively.  These percentages are higher than the low-cost and investment actions above, suggesting that the respondents have adjusted their behavior and buying habits for non-energy goods and services, that the energy prices are not sufficiently high to overcome their discount rate with respect to energy purchases, or that they don't believe that energy prices will remain at a high level.
 Fuel or Heat Cost  Nearly 50% of respondents were more concerned about the cost of fuel for their vehicle rather than home heat, and nearly 50% thought they had more control over reducing their home heat than their fuel cost.  An explanation is that the cost of vehicle fuel is more visible as vehicles are typically fueled more than once a month and the fueling process requires an active act (i.e. going to a retail outlet rather than having a good delivered). Also, one is aware of the cost of gasoline, but is not aware the cost for space heat, which can only be determined with analysis unless the fuel is used only for space heat.
 Willingness-to-Pay for $100 Annual Payback  When asked how much they would be willing to pay to obtain a $100 annual reduction in fuel bill, 24% responded $100 or less, 40% didn't know or wouldn't make the investment, and remaining 24% split their response over 6 ranges with the highest at 8% ($500-749).  The 64% that would not make the investment or only make it if it were equal to or less than the annual return, indicates a very high discount rate to investing in home heating. Conversely, the 24% that would pay to reduce their energy bill ranged from a simple payback of 1-to-2 years to over 20 years.  The more detailed data did not show a significant difference in the response by other characteristics such as income or education, but surprisingly showed a slight decline in willingness to pay with an increase in age.  The last two findings indicate a very high discount rate to investing in home heating that may be very difficult to overcome.
 Three Year Payback  When asked about a three year payback for a $1,500 investment, nearly 50% of the respondents said they were very likely to make the investment, 17% were neutral to unlikely, and over 35% were very unlikely or didn't know.  In comparison, in the previous willingness-topay question, 36% of the respondents were willing to pay up to $299 for a $100 annual return. The difference in response may reflect the different way that the payback information was communicated.  In either case, whether the payback question was asked indirectly or directly, the responses indicate that no more than 50% would make the investment.
Potential Policy Implication
Two categories of responses may have implications for policy recommendations to improve residential energy efficiency. These responses pertain to measures that are either low-cost or require an investment, and to the two payback questions.  First is the low percentage of responders that have had home energy audits and follow-up implementation of recommendations. Many of which, are low-cost weatherization measures that, according to results from the WAP program, provide average energy savings of 23% worth over $400 annually to the homeowner.  Second is the more than 50% of responders who reported they would not consider investing in measures that would provide a payback of less than three years. In both cases, a tax deduction or credit, or a rebate may be necessary to increase the participation of these two groups. A subsequent survey may help to answer this question.
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Appendix A --Summary Response
The following 13 questions provide information on the respondents attitudes, behaviors, knowledge, and perceptions. These questions include subparts that effectively increase the number of questions to 25. The following six benchmarks compared the survey taken to the 2001 Residential Energy Consumption Survey administered by EIA. Significant differences appeared to exist in the heating fuel and household income categories. These differences may be real or:  In the case of heating fuel, where the discrepancy was primarily between natural gas and electric heat, it is thought that the respondent wasn't sure whether the question pertained to heating fuel or all energy.  In the case of household income, the discrepancy was primarily in the lower two income brackets, so that the survey data, when adjusted by the 'Do not Know / Did not Respond,' was closer to the EIA data. 
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